The cooperative design, manufacturing, and cooperative engineering in general are now facing a completely new information technology landscape. There are many new components in this new landscape: cloud computing, ubiquitous broadband Internet access, the popularity of mobile devices, Internet of Things (IoT), the big data, and so on, just to name a few. This new information technology landscape is giving us complete new challenges and more important, new opportunities that we did not expect before. For many problems that traditional design and manufacturing cannot solve, we can now find new solutions. To increase the productivity and efficiency to a new level using these emerging new technologies also bring new problems to be solved.
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The papers in this special issue present new solutions to traditional problems. At the same time, solutions to answer new challengers in design and manufacturing are also presented. This special issue includes six papers which address the cooperative design and manufacturing from different perspectives.
To make full advantage of the development of cloud computing, IoT, and other service-oriented technology, the manufacturing industry is experiencing an exciting change from traditional manufacturing to the new manufacturing mode, the cloud manufacturing. How to select the proper resource from the cloud environment becomes an urgent demand. The first paper in this issue by Y. Zhao and L. Zhu presents a solution based on service evaluation. The method combines the predictive evaluation and recommended evaluation with some weighting mechanism to provide more satisfactory selection results.
As a result of rapid network development, knowledge base management becomes a new issue. How to reuse the knowledge of past product manufacturing for new product is one of the key issues to raise efficiency in product development. T. Liu, H. Wang, and Y. He introduce their approach in the paper. When facing a new product development task, a recommendation will be provided by measuring the similarity of the current task and the historical tasks that have been stored in the knowledge base. The most similar historical task knowledge will be selected for recommendation. Workflow has been chosen as a key element for matching the similarity. To prepare the selection, they use ontology theory to model the product development tasks first. They then present the similarity measurement method based on integration and improvement of the existing methods. A prototype system is presented in the paper to demonstrate the proposed method as well as some real case evaluation.
Along the same line, the importance of information and knowledge management in collaborative manufacturing execution is raised in the third paper. The issue is critical in the networked manufacturing environment due to the increasing complexity of the manufacturing process. For answering the challenges in this aspect, H. Wang, L. Liu, Y. Fei, and T. Liu proposed a collaborative manufacturing execution system based on detailed studies and analysis. Their analysis includes the production characteristics, typical production flow, and collaborative management requirements for multi-workshop production in the discrete manufacturing enterprises. The paper presents a systematic solution by presenting a four-layer architecture for the manufacturing execution system. The implementation of a prototype collaborative manufacturing execution system is presented. A concrete case study and the demonstrative use of the implemented system are reported.
The fourth paper by W. Widjaja and M. Takahashi deals with the early stage of cooperative design-the brainstorming. The paper introduces the affinity diagram for groups to visualize and organize their earlystage design ideas together. They propose a digital affinity diagram system using the concept of concurrent engineering of distributed system and conducted experiments to compare the productivity of group brainstorming between paper analog method and their proposed digital methods. They show that their proposed system can facilitate the adoption of digital tools for group brainstorming in cooperative design.
The last two papers in this special issue present some concrete application cases to show how the cooperative manufacturing process can make advantage of the new information technology advances to solve difficult traditional problems such as parallel manufacturing and multiple phase schedule control.
The fifth paper by J. Bao, Q. Wang, X. Zhen, J. Zhang, and X. Ji deals with a specific cooperative manufacturing problem: parallel block erection in shipbuilding with very tight space constraints. The authors offer their solutions for the optimization of this parallel process scheduling problem. They propose a steerable genetic algorithm to allow the users to steer the crossover and mutation mechanism. They also display the process by simulating the three-dimensional (3D) scene and provide the human computer interaction interface to facilitate the steerable control.
The last paper by J. Chai et al. in the issue deals with progress tracking in cooperative plant construction. By introducing the laser scanning technique, the automatic generation of the as-built model becomes possible. This method is able to identify schedule delays through deviation analysis between the as-built and fourdimensional (4D) as-designed models. The modeling process can be integrated in a concurrent construction environment, which provides precise feedback for planners and site managers to simultaneously maintain the schedule control of construction plans.
The special issue editor hopes that the readers can benefit from the experience of the paper authors included in this issue. The editor particularly hopes that by reading all these papers, the readers can have a more global view about how the information technology advance can promote cooperative design and engineering and help us to raise the efficiency, quality, and productivity to a new level.
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